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1. EXECUTIVE SUMMARY  
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2. KEY SCIENCE GOALS  
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2.1 DESIGN REFERENCE MISSION 
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2.2 OBSERVING SCENARIO  
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Science Requirement Performance Requirement Design

Detect Earth twin at 10 parsec                      IWA �  100 mas               

Detect �  1 HZ planet with 95% 
confidence, if 10% of target stars have 
planets 

Contrast �  25 mags                 
IWA �  65

Detect Jupiter twin at 10 pc OWA �  500 mas
R-C telescope: 500nm diff. limit 1'' off-axis                                                             
96 x 96 element Deformable Mirror

1 pm wavefront stability per Zernicke mode

1 mK stability (PM & coronagraph)

V-groove sunshade for solar isolation

Bandpass = 0.5 to 1.0 µm

Spectral resolution �  70

FOV �  10 arc-min2

Diffraction limited to 10' off-axis
Zodi light limited imaging over bandpass Reoptimize, probably with TMA telescope

Search 32 composite Habitable Zones                    
3.5m x 8m aperture at 4�� /D                                         
Starlight suppression with 8th order Band 
Limited mask                                                                                 
Roll angles sweep narrow-beam axis                                                                 
Roll angle dithers remove instrument noise                            

Measure planet brightness within 10% Contrast stability �  28 mags

Detect atmospheric O2 and H20 2 coronagraph channels feed 2 IFUs

������"����������
�����������
�������
1 Acquire target star
2 Stabilize dynamics and collect light
3 Using coarse and fine WF control, suppress starlight
4 Dither 30 degrees w/o changing WF control positions
5 Stabilize dynamics and collect light
6 Subtract images
7 Roll to next 60 degree orientation
8 Repeat steps 2 through 6 two times
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2.3 MISSION SCALING  
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3. TPF-C BASELINE OBSERVATORY TECHNICAL OVERVIEW 

3.1 SYSTEM DESIGN 
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PM shape: 
(Thermal and Jitter)
z4=z5=z6=z8=z10=0.4 nm
z7=0.2 nm, z11=z12=5 pm

4 mas rigid 
body 

pointing

Secondary:
Thermal: � x=65 nm, 
� z=26 nm,
tilt=30 nrad
Jitter: 20x smaller

Coronagraph optics motion:
Thermal:10nrad, 100nm
Jitter: 10 nrad, 10 nm
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Contrast Comment

Static Error 6.00E-11 Coherent Terms
Contrast Stability 2.00E-11 Thermal + Jitter
Instrument Straylight 1.50E-11 Incoherent Terms
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3.3 VERIFICATION APPROACH 
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3.4 DESIGN CYCLE #2  
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4. KEY TECHNOLOGIES, DEVELOPMENT PLAN & PROGRESS TO  DATE 
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4.1 STARLIGHT SUPPRESSION 
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4.2 MODELING AND VALIDATION  
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4.3 LARGE SPACE OPTICS 
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5. ACTIVITY ORGANIZATION, PARTNERSHIPS AND CURRENT STATUS  
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6. MISSION SCHEDULE  
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7. TPF-C FB1 MISSION COSTS  
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Mission Phase E

Project Reviews & Milestones

Coronagraph Contrast Demo in 
HCIT & Downselect

Coronagraph Model Validation

Develop Planet Simulator (competed)

Planet Detection Demo in HCIT

Coronagraph Prototype thru Env testing

Develop Coronagraph Flight instrument

Develop other Flight Instruments

Instrument I&T

PM Processing Facility

Observatory Architecture Trade
Develop Subscale Prototype PM & 
Model Validation
Develop Flight PM

Telescope I&T

Characterize Materials & Structural 
Stabilty

Secondary Tower Testbed Demo / 
Env Test & Model Validation

Develop Flight SM Assy

Telescope I&T

Subscale Sunshade Prototype

Subscale Isothermal Enclosure Prototype

Thermo-Optic Model Validation

Integrate PM Prototype into Enclosure

Sunshade & Isothermal enclosure Assy 

Observatory Payload

Observatory Spacecraft

Observatory System

Ship & Launch Operations
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HCIT Infrastructure & Tests 13,800$         

Optics Modeling 920$              
Lyot & Shaped Pupil Mask 
Design & Fabrication 2,400$           
Integrated Modeling Tools 1,000$           

Material Characterization 80$                
Structural Stability 70$                

TOTAL 18,300$       

Tech Demonstration Mirror 10,000$         
Xinetics DM 2,500$           

MEMs DMs 560$              

PIAA Coronagraph 880$              
Shaped Pupil Coronagraph 920$              

Visible Nuller Coronagraph 2,200$           

Binary Mask Coronagraph 290$              
Mask Fabrication 170$              
DRM Models 240$              

TOTAL 17,800$       

36,100$       

TPF-C TECHNOLOGY DEVELOPMENT & 

CORONAGRAPH COMMUNITY SUPPORT

TOTAL TPF-C CORONAGRAPH 
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